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PURPOSE: To provide superior oxidation resistance, high temp, strength, and thermal 
fatigue characteristics and to improve the high temp, salt damage corrosion resistance of 
an external side by specifying respective contents of Si, Cr, Nb, and C+N in the 
composition of a ferritic stainless steel. 

CONSTITUTION: The ferritic stainless steel for automobile exhaust system member has a 
composition consisting of, by weight, <0.01 5% C, 0.60-1 .50% Si, 0.05-0.60% Mn, 
<0.030% P, 16.0-22.0% Cr, 0-2.0% Ni, 0-0.80% Cu, >0.30-0.80% Nb, 0.1-3.0% Mo, 
<0.015% N, 0-0.20% Ti, <0.002% S, and the balance Fe with inevitable imurities and 
satisfying C+N<0.025%. Further, 0.001-0.02%, in total, of one or more elements among 
Ca, Y, La, and Ce, 0-0.20% Al, 0-0.005% B, and 0.01-0.10% Zr are incorporated. This 
ferritic stainless steel can cope with 950-1 000°C exhaust temp. 
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C:0.015%Je*"F. Si: 0.60-1.50%. Mn:0.0 
5 —0.60%. 

P:0.030%£J.T, Cr:16.0 -22.0%, Ni:0~ 
2.0 %, 

Cu : 0 —0.80%, Nb:0.30 %jK0.80%£TF, Mo : 0. 
1 —3.0 %. 

N:0.015%«T. tntzL>. C+N^0.025 %. Ti : 0 
-0.20%, 

S :0.002%ETF, Ca, Y. La, Ce© 1 ^S£LL^^S^• 
T:0.001— 0.02%, 

Al : 0 —0.20%, B : 0 —0.005 %, 

»**«pe* j; ztmm.t<D^ ajm^mvafrz f$.*{t%m& 
iffi&m 2 ] aa%tcx, 

C:0.015%£TF, Si: 0.60 —1.50%, Mn:0.0 

5 —0.60%, 

P:0.030%eJTF, Cr: 16. 0-22.0%, Ni:0~ 
2.0 %, 

Cu : 0 —0.80%, Nb:0.30%fi0.80%J£CF. Mo:0.1 
-3.0 %, 

N:0.015%«T. fcfcb, C + N^O.025 %. Ti : 0 
-0.20%, 

S :0. 002%KT, Ca , MgCO 1 mU±.&&1?0. 003 

—0. 02%JBTF, 

Zr : 0.01%— 0.10%. A1:0— 0.20%, B:0 
-0.005 %: 

M. 

C: 0.015% SAT. Si: 0.60—1.50%, Mn: 
0.05 —0.60%, 

P:0.030%jg0.100 %£TF, Cr:16.0 -22.0%, Ni:0 
-2.0 %, 

Cu:0~0.80%. Nb:0.30 %jS0.80%KT, Mo: 
0.1—3.0 %, 

N:0.015%ETF. C + N^0.025 %. 

S :0. 002%£TF, Ti : 0. 05%— 0. 20%, 

A1:0— 0.20%, B : 0 —0.005 %, 

*#-r*. si*#a#««ffl7i7-f hx^>vx 
m. 

[0 0 0 1] 



(2) 5fM¥8-6 0 3 0 6 
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WRfttt, KXfififriiet 

-5. 
[0 0 0 2] 

B»*»«"7=*-;H<. 7D>hA-f 

[0 0 0 3] nw&m%-*-*-)v\* («t. * 

*cr>3£fc, 5&&fcttx>s»ttlB©i*ii.t. *#&Sfl;lc 
±*K»l«0±©3BI9*lcj6:it*fca&» 7^>^XfH©ig 

[0004] #(c. &jft-msN&-r-*-;u histicm 

^50-100 rsu£jb#u-c^*. 8«5©e»*tiMa*7 

hx-x>u^»icos^jg^jiRgfi*tt92o 
*s±fST$o, bfc^^T, 950 x:&mttummwT 

a-CAUft tm© W5fiK*5« H KifiS < ft t>TV>*. 
[0 0 0 5] h^X^>UXSH 

^atLTtt, SDS304 (18Cr-8Ni), SUS310S (25Cr - 
30 20Ni) ft£tft&£>. LfrU t-Xft-f ^Xf>I/ 

fcjBHT J: o T«««tft U-^-T V». 

[0 0 0 6] —7j, 717^ h?^X5 i >U-X»ltt^-X 

«ai*»ttK:ai-3T«'f!iT»*. fox, wsyg^tt, 

•5. #»T=sfr— JH*JI§*m£:UT, *fCS0H409 

40 L3jftfflV»6*XT*J5:3&«. »*XfflflEO±#t*K. BS. 

[0 0 0 7] Sfc, *fflfc«Sn*7D>h/^'f ^, -fe 

ft* $ nx V) «fc 5 ^ffifflJ©SEtaiS*JK^cD isjgg 

a*. xn>w-w7\ ±>^—/^^izmm 

[0 0 0 8] tC5T, «*t*-3T J b, ##XS*90 
0 ra±lC»*T?***ffltUT, #180864 -8254^ 
50 «lc*^Ttt. 17XBUi20XJBlTOCrt**, Si&itf 
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Ha&&i&£L, 5 StCNb&itfMo^j&flirf « Z. «htC«fc 0 
[0 0 0 9] Cr £i?5£>, SiSriST*£;i£f;iiRiiBT©B 

&gftfiU-.K C tteffi^ifittftttntfft SftV> 

Nbf4, W»3fi!S4ias«>*Ct4«»T 

trittfcTt;*©— 600 t:*«*.T*H*mi«ts 

Sn5t7-^X (Laves) ffl (Fes Nb> mmzftom® 
NbSffiT^iB C 0 , Mft!BB)ft9fefirtMftlC J: *Nb«SJu3& 
IMA****. MofeWtMAyTp?^ 

«*SA*tti7c*"C*0» ISignx hTy^tft* 

[0 0 10] #RHM-280947*j-&3ifC*3V>T, Jff-flj&» 
t>. taSlOOCCtr^Tr^-S^fttLTNbro-^Wa&O. 
7 ~1.2 XtCftfc&fcjKT— #— Jl/F)l7i7l' hT.5 1 

b) «HifcJ:*Ktta!l*©ffi~FJ&t»iFK:S:D. $USEJ=gl 

[0 0 11] Cr:6~25%<h Lfc7x7-f h^XT^UX 
B©0O «#B80S60 - 145359f^* *IT V» * 

^•Ct*?>n5 JWfcW**. tt. Cr ©— tft£S i TMBSW-S 
At, C. NliTiT^H±-r^T|S|^b, 4>a©m>s»« 

<. NbaA^ft^&aiK KTlc3fi^*J:5lC*«|>tt*» 

-ha-Tft^ t u 3 

[0 0 12] -r&Jb-fe. WWW60-345359^^«tC*Vi 
Ttt, C:0.05 %£TF. Si:1.00 —2.00%. Mn:2.0%W 
T, Cr:6.0~25.0%. Mo:5.0%«T (fc£:L, Cr+Mo^ 
8%) . N:0.05 XHT. Al:0.50 %£TF, TK Zr. T 
a. Nb©]fS£U: (fc£U Ti. Zr, Ta, NbStef^T 

fi) $f£b<f4Nb:0. 30 ^PJiTTl^feO. 10% 

pju ($?£L<t4o.2o%£LL> CDT&-&- Nb^e, 

iilAW^O, 5"J --/&£©&»{;: 14. 0.10XK 
± <tf*L<B:0.20%£UL> ©**££ CbaiB) NbcD^ft 
tSilc^tfLaves ffl©»j«*«a«£T?**ti£^6nT^ 

[0 0 13] L,A*Lfcj5*S, 0. 30X£t"K©NbaT?tt, Si 
fi3^^©#*#**^ltfr& (Htt) Nb£Nb0Mb4&fC 

[00 1 4 ] $ 6 IC o ttftlA -5 ft £> 14. & E&WI^&W 
«TI4, a.— lfffl!|-C©*V>fi^ftt^36Lfcttt6«i«^ 



(3) JRr^^FS - 6 0 3 0 6 

4 

BstsnsfcajK unar©r<nfcunxtt, am?©® 

S&TfcS. LTc^oT. #f*«*ft* SIR 

950 -c siixfciastc^s LtifflT^ zmnumMM 

[0 0 15] 

#»#Xffl*G*950 'CSifflAlOOO'CiSflFtC^Te* H3 
Ki*»*-7z:sh-;VFffl«»tUT, 950 *C£l±fcT« 

[0 0 1 6] *fgn^©S'J©lriW(4, JB±»S*[t 

<fc olfi*J& ft jMK L • V» 0 xn>h/ti'^ , i:L 

20 [0 0 17] *6KM©BWt4, 

JH«, 70>h/H^, •fe>^-/W7 p *fflpJ|gft 
[0 0 18] 

[imfi*«i«fc-r*fc»©^Bi:] fie*. 950 nekj-jz&i* 

T«nfcB»ft:tt**~r*C>dU 4>ft< tt>19%?r@^ 

fcCrt*»i»KtSnT*&. L^Lft*<e>, 

(4, 0tWSiM»J; 5ft»Jt*»T**W*% 

50 [0 0 1 9] (1) CraS:16.0%~22.0%i:L. Si ^0.60 
%~1.50%ti^«6*^i:iC c fcO. 950"CS:eAfciB.ffi-t? 
feflmfeBBt-ffcttSafiiT** t tfeiC, C + N^O. 02 

Tt, 0.30%<Nbi:-r*CtT'^6ft*Kfffl3fi 

[0 0 2 0] (2) Sfc, ^-<D<t^ft«SS"KT©Si:0.60 

~i . 50% t mm<Ds i ©8tM4, saaus*— JBft±. 

^TiHi-r-SLaves #1 (35tCFe 2 Nb) tC*5C^T. NbcD— ft5£Si 

Jg£#i#T£5A>e>-C£>5. L^Uft^e., Si :1. 50 % 
£j@*.fcigS9©S&iJU»4, i^tCLaves «OfflL*(Eiib. 

[0 0 2 1 ] (3) BWffl*#JB*tt©lnI±C*J-LTJ4, 

[0 0 2 2] (4) 950 t:&«A&»BE*T?$»£bTBS 
•fttt € m&t Z> fctb \Z 14. $H S 03 J*fflT©Sfej£tttt« 
A J U L C^. ^SO, ffl^SSrMnS ©^t?ttft<. =t K> 
^3£ft'ft:-S-^ZrSE'fbiglS.-5>V^4Ca. Y. La. CeKHfcife© 
50 »T*^trTS©T**. 
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[0 0 2 3] (5) SWSCfcfLMnlCJfcKUT, <fcD3&V:> 
flS^WlBSTibS^SCa, Y, La. CeOiafiLh, $tY 
"CO. 001 ~0. 02 %8sttrT -5 iSii&BKfcx^r— 

;ns*tt30«ak#sn. 950 "c*«Afciai»irr©*«« 

[0 0 2 4] (6) SWSIC^UtatCjti&LT, £D&V> 

fc*M«*i*£*r*zr*o. oi %~o. iox«ynrr* c t 

lC<t 0, 950 X;SiBA.&«flE«Tr©ftflf»ft*««lttS*l 
-5. fcfc'U zrti^sw^-eo (MX) tOKfemz^tS 
fcfcZrttiDftfcCa, Mg&SJDfflarSEtJi****'?* JO 

s. 

[0 0 2 5] (7) — JH^PP #0.030 %a0.100 
TT*-5«-&l£tt. Ti SO. 05%— 0. 20%J&Unr £> uti: 
<fcD, J»SE»*>ttBfe»fcS»*W«:FeTiP**&R^ffi* 

[0 0 2 6] tot, MWCfieitStilitt. 
,(1) 11%I:T, C:0.015%£TF, Si: 0.60-1. 

50%, Mn:0.05 —0.60%. P :0. 030%£TF, 

Cr:16.0 —22.0%, Ni:0~2. 0 %. Cu : 0 ~0. 

80%, Nb:0.30 %j@0.80%£TF, Mo:0. 1-3.0 20 

%. N:0.015%£TF. fcfcU C + NS0.025 %, 
Ti:0~0.20%, S :0. 002%£TK, Ca. Y, La, Ce© 1 @ 
£i±^-ffl-T: 0.001-0. 02%, Al:0~0.20%. 
B : 0—0.005 %, aSB* s Fe* e t^aait±<D^BlS^ 

[0 0 2 7] (2) ftS%(CT, C:0.015%£A"F. 
Si: 0.60—1.50%, Mn:0.05 —0.60%, P:0.030 

%JKT, Cr:16.0 ~22.0%, Ni:0~2.0 

%, Cu : 0 ~0.80%, Nb:0.30 %i@0.80%e4T, 30 

Mo:0.1~3.0 %, N:0.015%JStT. fcfc'b, C + N^O. 
025 %. Ti:0~0.20%, S :0. 002%ETF, Ca, Mg© 
lSJSUr&ftT^O. 001-0. 02%JBTF. Zr : 0.01%— 0.10 
%, A1:0— 0.20%. B : 0—0.005 %, S 

[0 0 2 8] (3) fift%tCT, C:0.015%JWT, 
Si: 0.60—1.50%, Mn:0.05 —0.60%, P:0.030 

%j@0.100 %£TF. Cr:16.0 —22.0%. Ni:0~2.0 
%, Cu : 0 ~0. 80%, Nb:0.30 %f80.80%£TF. 40 

Mo:0. 1—3.0 %, N:0.015%£TF\ fci£U C + N^O. 
025 %, S:0.002%ETF, Ti : 0.05%— 0.20%, 

A1:0— 0.20%, B : 0—0.005 %, SffB^FeiS 

[0 0 2 9] 

*iH«L;&!i*«*-©«yi! sear*. 

[0 0 3 0] C. N : #§E93©J:3IC, 1.0 %i£<©Si 



^¥8-6 0 3 0 6 
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UttSfiTS*, inittics&feas^ar. u 

©itSbC : 0.015 %KT, N : 0.015%JEt"K£U 
C+N^0.025 %t-r^>. if^KfiC + N ^0.020 % 
tLTfeiVi. $e,tc$f^L<tiC:0.010%«T, N : 
0.010%£TKT&3. 
[0 0 3 1] Si : Site, **Wi:*^T»Wfctt*J:tf 

rsj±-rs*t. o.6ox5fMrett*©»*#^T?fcv». m. 
£ L- < it. o. 70%R±Tsn«^o^m^+^tcff en 

##te©iqi±fc*j^r*. c:tittKiaT«fm-r-5Laves 

« (£lCFe 2 Nb) ttiiHTNb©— SB&Si Tilt * ZL t \Z 

b*uac3j«6. i.OTx«a*&aa©«siPM:. 2* 

(-Laves ffi©#rU]<SHSil U iftiS&«&<S:T3-t*-£>. S 
6 «914. Jnxtt**ftS-fr*©T, Si: 0.60-1.50 
%tUfc. &£1><\Z, 0.70~1.20%T<£>5. 
[0 0 3 2] Mn :Mn«, mm^OUStM^Zf^WiM 

j*WR'fc©jE^fc£o;fcD. t-Xft-f hXfJttTSRT* 

T. 0. 05-0. 60% £ Life. *f£L< 140.25-0,55X7?* 
5. 

[0 0 3 3] Cr : *«SC*HT. »ttfctta«te& 

©5c*i©«*'&fettfc*V»T%>. -M^feWttflStt*** 

22.0Kft»*.T*ftrr*i» fBtt. 
inH£*$IMl231i-*fc*» ±^£22.0% iT4. 
<*4, 17.0~20.0%T&£. 

[0 0 3 4] Nb : Nbtt, iS6ffl&ig£r6|±Sii:£>-5*.Ti& 
^©tu35T&5. HbJifiaUfcttiLTC. NS BUTTS 
<Pffl38«**fc*. 'M&NblHC Na&ffiKftt*S. 
*3S9m4» Nb:0.30 %£i@A, 0.80%£TF, <C + 
N) ^0.025 %iLTV^fc«6, %Nb/(%C + %N) ^ 

tel!SgNbfi£?£#-e£S. Nbfi«, XUUE®jib6»6# 
ViBifa* LViJ&s, 0. 30%SATTB+-#&Xfi§Slffia s # 

6 nr. o.8oxtaATjsiirr*twttJc«»B*ais 

Tfei*, 0.30%®, 0.80%4y.Tttfe. «FSL<tt 0.3 
5 ~0.55%T$.-5. «k0£F£L-<te. Nb%^15 (%C + 
%N) 

[0 0 3 5] Mo :Mott, NbtHfil. ffilgS!ia^5c^i 

T^*. fcfe. Mott, Nbtg&D, 600 , C6Ui©afiC 
fi^Kffijt3nTt), Fe 3 (Nb,Mo)fe*VittFej«o 

^^a«a&A/£«f{]]«r. #<«H^MoiLT 
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(5) 

7 

ttt)inj±$-t±«ca:^T$^<, o.] %erFT«- ; ?-n<=>© 

^«*^>T^V^i*, RU£0. 1 %<hbfc. brf^b. 
i&PJ©?!^JD«. jJDXttSr&TS-fci-S. £ >=>tCZiX HiSi: 
ftS/cto, ±^&3.0 %tLfco if lfeb< &0.5-2.5 

[0 0 3 6] Ni : Ni liMiSl.^FpTjg^FMi^CD— ^-e* 

r$>Dmmkm-m.&&$:M£-rzt, zt>izftmx*& io 

&gicjfob?IUnJt-£«i2rtto.2 %£Lh2.o 
%& KtT5. 

[0 0 3 7] Cu : Cutt^iri 0 0. 01 %<£ 00. 80%© 

T&#^m^^-r^>. fc/Sb, o.8o%st», ^mmit 

^•fetlJK lC<fc SA&fcma Si® Z. T &J&.LIRS0. 80% t f 

[0 0 3 8] P : Ptt— !2W£tt^ie*1?abt), it&s 
TCOttlg^jeftfllffiCD-h.t 00.030 ^KTtt^ISM' 2? 
MT'&Z. l>frl>-f2.W*E>, 0.030 %j@0.100 %£AT©S 
©P dwarfs »&. Ti t*#UFeTi P - £ 

•5. bfcjtfoT/ Pto#£fc±OTi££t>K:0.030 %S 

o.ioo %et.T©ft^tiSfc$-&T ; b=fc^= 
[0039] s : s\3.$zm±^-*]m7Fm®sv—3-?$> 

•5„ SS*^V^i:i^ta-C 1 ©BK'ft:*5i'K©^i:0«FSL 
<&V5. fH«fTMnSa**Jofc-r*»§-K:tt. MnS© 

$bl>. 

[0 0 4 0] sMSIGit&^Tii, 0.002 %KT©ST 
te> MnJ:Dfl;«36Wftl?f&*«^SlV»Ca, Y, La, Ce£li£ 
£^±-&frt-r0. 001 —0.02%. if£b<te0.001 ~0.01% 

T, V>teZr £0. 01%#><=>0. IOSS^SuT-S C <k 0 
lx%mcM t bTISJfc b T#fflMfctt#*fc<©1lMl €r » * . 
[0 0 4 1] Ti : Titt, ^MSsflllTGiNTifc O , Nbtra« 
tCC, N©ft£7C^£bTW2!lT&0. — ffNbfclKtt'? 
#5. 0.05X&±©Ti«riniNb£Tl©*^S^a&*K:J: 40 

o, B«gflfflKaiT#Dauitta*i*o±-r€>. s*s 

collate. jEEMiHrW&ffl&wKHi&fcfcft, Nbco— fsp 
£fi&-r£Ti©-h^te0. 20% t Lft. 
[0 0 4 2] -77. Fe-Ti-P*«rtH«W««rajr*«» 
T«&$#ttM£&S©±T'*^T'&S600 "C<fcO9O0 *C 
TOiaiia^a^A'sbo^^S^. ri^£Fe-Ti-P3£ 

ffittimtfM.*>nz><wz> p>o.o3o 

&Q, "€-CDtetca, Ti:0.05 — 0. 20% tttffiWlCTi & 50 



!fti3f?¥8-6 0 3 0 6 

<? 

[0 0 4 3] Ca, Y\ La, Ce:Ca. £s=fcZ>*Y, La, Cet 

T)KSft-:JH -&B|-fi^0.001 %*^Tii^n?> 

0. 025S*i8^.T»JUT*iW«:S: 
&Mt£i±3©T±l&&0.02%,i:b7i. ff*U<»i. fTRf- 
ST0.001 — 0.01%T$>£. 
[0 0 4 4] Zr : Zr«P7fM^SD7C^T-fe O. ilSisflna 

|nJ±£-tM> 0 fcfc'U Zrtt*§ffl^TO£©Rj6#.K:£*r 

ttca, Mg© 1 ecu-, ^ssin-r & c t s mic £ b 

T, IBJUSn*. 0. 01 %&±©Zr*inifc«k 0*05*1*** 
Sn5. L^L, 0. 10% SSASi^flUteS $&©#'*#> 

e. tt&ss&-h©*iim!* o , imsk: feM^s^&tsr© 

T, ±fE^0.10%i:L&„ if£b<«:0.02~O.OS%T<& 
[0 0 4 5] Ca. Mg:Ca , Mgte, ffiJS £ f3 ft<J{rZrS*»D 

TO. 001 ~0.02%^JjUSn-5„ if£L<li, 0.001 ~0. 
[0 0 4 6] Al : Altt, Rff^JUTC^T* 0, K^tD* 

iL.Tfte.n-So sfc, ^a©Aimjuicj;o, ntt. « 

©ioiCl.O XiE^SI*-^S-r**frKtt, Kft^filc 

tc. ^s©Aissfljtt. mmmBHkm8bXLwr&. 
l, awM<o»iip»4iiPXtt<ofiT*ia<ie:*. 0-0.20% 

[0047] b : b«, mmmM7cmx& 0 , ^Fiasfi 
ak»«i«^n*a!*i45e*>Ti4»:v>*», b a— «w»c 
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